Soil temperature and moisture data have been collected for the past 4 years at the Greater Confinement Disposal Test (GCDT) being conducted at the Nevada Test Site. High-specific-activity radioactive waste with a thermal output of 3.4 kW was buried at a depth of 30 m in tuffaceous alluvium. Prior to waste emplacement the ambient subsurface temperature was about 17°C and the volumetric soil moisture content was 10-12%. Two years after waste emplacement the soil temperature exceeded 100°C and the soil moisture content dropped below 4% at a radius of approximately 3 m from the thermal waste, drying of the soil has occurred as the high temperature radiating from the thermal sources propels water vapor from the waste zone to a zone where dew-point temperatures are reached. The temperature and moisture data will be used in combination with data from gaseous tracer release tests in predicting and appraising the long-term performance of the GCDT.
INTRODUCTION In 1981 the U.S. Department of Energy's (DOE) National Low-Level Waste Management Program and the DOE Nevada Operations Office initiated a greater confinement disposal demonstration project at the Nevada Test Site Area 5 Radioactive Waste
Management Site. The GCDT consists of an augered shaft containing environmentally mobile and highspecific-activity radioactive waste. Heat and moisture have been monitored since January 1983 using an array of thermocouples and thermocouple psychrometers and a neutron moisture probe. The monitoring system has been used to gather data that will assist in long-term projection and appraisal of the performance of this greater confinement disposal concept (1).
FACILITY OESIGN
The GCDT facility consists of a central waste emplacement shaft and nine monitoring shafts ( After the instrumentation and waste were empiaced, the shafts were backfilled with sifted alluvium.
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MONITORING OF HEAT
Temperature was measured with the thermocouple portions of the psychrometers as well as with the individual thermocouples. Onega Engineering Type J thermocouples and Wescor PC-55 psychrometer probes were used. The thermocouple psychrometers had greater sensitivity but a maximum temperature limit of about 50°C. The independent thermocouples, though less sensitive to minor temperature changes, were rated to have a maximum temperature limit of about 450°C. Due to the wider operating range, the independent thermocouples provided a more complete data set and this data is reported here. To conclude, the temperature data gathered by the thermocouples is very interpretable and of high quality. Data will be collected on a quarterly basis for as long as the thermocouples are measurable or until the soil reaches equilibrium.
MONITORING OF MOISTURE
Soil moisture measurements were taken with the thermocouple psychrometers and a neutron scatter probe. The psychrometers performed poorly because of their limited range and susceptibility to failure at elevated temperatures. The neutron probe provided the most reliable data and is used in this report.
Measurements taken in February 1984 showed the initial soil moisture content to be approximately 10 to 121 voiumetricaily. During July and August of 1984 localized thunderstorms caused infiltration to occur in the emplacement and monitoring shafts. Volumetric soil moisture content increased to approximately 26% near-surface after each precipitation event. A wetting front, clearly visible at the 4-m level, gradually declined to background moisture content at a 5.5-m depth. Downward distribution of the wetting zone moisture, due to hydraulic head, is partially impeded by soil hysterisis but is also a function of the initial soil wetness, texture, structure, and layering. The concrete pad on top of the GCOT facility prevents moisture utilization by the desert flora. After a 2-year residency, the nearsurface volumetric moisture content remains between 20 and 25* and decreases to 10% at the 6-m depth.
From 6 to 27 m below the surface, the volumetric soil moisture content has remained relatively constant at approximately 10%. The initial drying of the high-temperature zone in the emplacement shaft was unseen. For a radius of 3 m, the moisture content at 30.5-m level had decreased to 65 by July 1985 and 3.5% by July 1986. The exact mechanism of moisture movement from the thermal zone is not known. It is believed that initially the thermal energy increased the rate of natural water movement processes until soil temperatures neared 100°C. The natural processes of redistribution are matric potential and vapor transport and possibly gravity drainage. As temperatures exceeded 100°C, it is believed the high temperatures in the waste zone propelled water vapor to a zone where dew-point temperatures were reached. The vapor migrated laterally through the bedded alluvium as evidenced by the documented anisotropy of the GCOT system with respect to heat flux and water movement. To conclude, the moisture data collected by the neutron probe is very interpretable and of high quality. The moisture data collected by the psychrometers showed a high degree of variability and inconsistency and contained little useful information. Data will continue to be collected by the neutron probe on a quarterly basis.
CONCLUSION
This environmental monitoring data will be used with data from subsurface gaseous diffusion studies to validate predictive performance models (2) .
